RECOLLECTIONS AND REFLECTIONS
alone we can determine mv/e. This had been done by Schuster ten years before I made my experiments. The magnetic deflection alone does not determine either v or m/e. Schuster assumed that, before reaching the place where the deflections were observed, the cathode particles had made so many collisions with the particles of the gas through which they were passing, that they had been brought into statistical equilibrium with the surrounding gas, and had the same energy as molecules of the gas at the temperature of the discharge tube. On this assumption he came to the conclusion that the masses of the cathode particles were of the same order as the masses of the molecules of the gas through which they were passing. His argument would have been quite sound if the cathode particles were atoms or molecules of the gas, and when he found that on this assumption the magnetic deflection agreed with his observations, the evidence in favour of cathode particles being charged atoms or molecules seemed very strong. I did not see how to reconcile the sharp outline of a thin beam of cathode rays with the idea that its particles had made enough collisions to bring them into statistical equilibrium with the surrounding gas, and it seemed to me necessary to measure directly either the energy or the velocity of the particles. I began by measuring their energy by allowing a pencil of the rays to fall through an opening in a Faraday cylinder which was connected with an electrometer. Inside the cylinder there 'was a thermopile which the particles heated up when they struck against it. The temperature to which the thermopile was raised in a given time was measured, and, since the heat capacity of the cylinder and its contents was known, the energy communicated in one second could be determined. If n is the ntimber of cathode 336